The thermal influence of progressing biofouling caused by E.coli K12 DSM 498 was investigated and correlated to intrinsic surface properties. The application of novel polymer film heat exchangers (polypropylene, polysulfone, polyethylene terephthalate, polyether ether ketone and polyamide) and their biofouling interaction was investigated and compared to stainless steel 304. Surfaces with low disperse surface free energy were found to mitigate the deposition of biofouling in laminar flow. The resistance of biofouling layers towards fluid shear forces was investigated and biofilms on surfaces with higher fractions of acid-base surface free energy were found to resist fluid shear forces more effectively. These observations were correlated to the high interaction of electron-donating and electron-accepting characteristics of substratum and microorganism in the wall-near region. Measurements of the thermal fouling resistance, as a degree of fouling layer thickness, in turbulent flow conditions showed that higher fractions of acid-base surface free energy of the substratum lead to an increased thickness of the biofouling layer. Based on these findings a cleaning-in-place method utilizing the flexibility of the disperse and non-polar polymer films to mechanically weaken fouling layers was successfully implemented for an E.coli K12 biofilm grown over 500 h in a falling film application.
